Classification of infantile nystagmus waveforms is an important problem because the characteristic waveforms can be used to distinguish between infantile and acquired nystagmus. A clear description of the nystagmus is also a necessary first stage in understanding its origin. Currently infantile nystagmus waveforms are classified into at least 12 different types. In this study we analyse a database of nystagmus recordings in order to investigate if this classification can be simplified. Application of principal components analysis revealed that 96.9% of the variance of the waveforms is described by a linear sum of two component waveforms. The components consist of sawtooth and pseudocycloid waveforms that account for 78.7% and 18.2% of the variance respectively for the most common single cycle waveforms. This simplified description of infantile nystagmus highlights the importance of identifying the origin of the jerk component and its synchronisation with the pseudocycloid component for the characterisation and treatment of the nystagmus.
Introduction
Infantile nystagmus consists of an involuntary, predominantly horizontal, oscillation of the eyes that develops at birth or shortly afterwards and persists throughout life. An early classification of nystagmus by Cogan (1967) described four types of early-onset nystagmus seen clinically: pendular nystagmus, jerk nystagmus, latent nystagmus and periodic alternating nystagmus. The main problem with this classification was that the attribution of pendular nystagmus to sensory defects and jerk nystagmus to motor defects, which formed an unintended conclusion from this classification (Dell'Osso, Hertle, & Daroff, 2007) , was disproven by subsequent investigations. (Abadi & Dickinson, 1986; Dell'Osso, 1982; Yee, Wong, Baloh, & Honrubia, 1976) Subsequently, Dell'Osso and Daroff (1975) gave an exhaustive classification of nystagmus movements based on eye movement recordings. The waveforms divided into at least 12 different types, with each patient exhibiting at least 2. There has since been a 13th waveform described by Dell'Osso's group Dell'Osso (2006) . All subjects with infantile nystagmus have at least one waveform with a pathognomonic increasing velocity exponential slow phase taking the target away from the fovea, a variable fast or slow return phase, and a foveation period of minimum velocity and variable duration (Dell'Osso & Daroff, 1975; Dell'Osso, 1982) .
Although this classification is comprehensive it may be unnecessarily complicated because most types of nystagmus waveform can be produced simply by adding a sawtooth and a sinusoidal function as illustrated in Fig. 1 . The commonest types of nystagmus waveforms are those of pendular, pendular with foveating saccades, pseudocycloid, jerk with extended foveation and jerk (Abadi & Bjerre, 2002) . Pendular movements consist of smooth to and fro movements (sinusoidal). A variant of the pendular form is pendular nystagmus with foveating saccades, in which small corrective rapid movements interrupt the pendular movement after it has passed the target and realign the fovea with the target. Jerk movements consist of slow drifts off the target, followed by a rapid corrective movement. Variants of the jerk waveform include jerk with extended foveation, in which the drift just after the corrective saccade is extremely slow, pseudocycloid, in which the corrective rapid movement is insufficiently large and foveation occurs during the early part of the slow phase. The direction of beating of the nystagmus is defined by the direction of the fast phase of the movement. Other common waveforms in which the beating is bi-directional, such pseudo pendular with foveating saccades, can similarly be synthesized by using a bi-directional sawtooth waveform.
A useful classification will give insight into how different types of nystagmus are related to each other and whether or not one waveform can be changed into another by manipulating variables such as viewing eye, gaze eccentricity or the visual task. 
